Phaeochromocytoma has been reported to occur in 0.32070 of hypertensive patients with less than 5% of cases occurring in children.
oxygen in nitrous oxide until fully relaxed, and intubated. Ventilation was controlled, producing an end-tidal carbon dioxide concentration of 5 kPa. Anaesthesia was maintained with halothane 0.5% and increments of alcuronium. A 1.7 mm cannula was inserted in the left hand. ECG and skin temperature were monitored. Arterial pressure was monitored and a 1.6 mm cannula inserted into the femoral artery using Seldinger's technique.
Early in anaesthesia the blood pressure fell but was restored with an infusion of human plasma protein fraction. Throughout the procedure there were no paroxysms of hypertension, and sinus rhythm was maintained. Muscle paralysis was reversed with atropine 0.24 mg and neostigmine 1 mg. The angiogram confirmed the diagnosis and surgery was arranged for the next day.
The child was premedicated with chloral hydrate 600 mg 45 minutes before being taken to the anaesthetic room. On arrival he was asleep but rousable, and was transferred to the operating table. The ECG and blood pressure were again continuously monitored.
Anaesthesia was induced with sodium thiopentone 75 mg and alcuronium 2.5 mg. The patient was ventilated with oxygen until fully relaxed, then intubated with a 5 mm uncuffed oral endotracheal tube. He was ventilated with 33% oxygen in nitrous oxide supplement with fentanyl. A second intravenous line was inserted in his left arm, and a 1.7 mm cannula placed in the right internal jugular vein for measurement of central venous pressure using saline manometry. Blood loss was estimated by colorimetric assay of washed swabs and direct measurement of blood in the sucker bottle. All Anaesthesia and intensive Care, Vol. 13, No. i, February. 1985 intravenous fluids were warmed and given through burettes.
There were no changes in blood pressure during intubation, the first rise occurring on skin incIsion. This was controlled by phentolamine 2 mg, further 1 mg increments being given when there were further rises in blood pressure. The blood pressure never exceeded 170 mmHg systolic or 90 mmHg diastolic, even during dissection around the tumour, although the heart rate increased to 180 beats per minute. When a sling was placed around the inferior vena cava the blood pressure fell to 95/60 mmHg, but rose when the sling was released. Ligation of the veins draining the tumour caused the blood pressure to fall to 63/35 mmHg, but it returned to a stable pressure of 95/45 mmHg with the infusion of 400 ml of blood. At the end of the operation muscle paralysis was reversed with atropine 0.24 mg and neostigmine 1 mg. Spontaneous breathing started promptly and the patient was extubated. He was transferred to the Intensive Care Unit breathing 40070 oxygen through a face mask. During the operation the central venous pressure remained between 6-8 cm water, and the blood loss was estimated at 200 ml. He received 500 ml blood and 80 ml dextrose saline.
In the postoperative period he received blood to replace measured losses, the dextrose saline at the rate of 5 mllkg/hr. He remained stable with a blood pressure of 110-130 mmHg systolic and 50-60 mmHg diastolic. The next day he was transferred to the ward, where he made a smooth recovery except for a short period of paralytic ileus.
DISCUSSION
Childhood phaeochromocytomas are rare, and few articles deal with the anaesthetic management. 1.37 As in the adult, surgery must not be contemplated until good blood pressure control is achieved. Preparation may be continued for many weeks. 8 Phenoxybenzamine is the alpha-blocker of choice but sodium nitroprusside has been used. 9 Beta-blockade is also required as both adrenaline and noradrenaline have betastimulant activity, although some workers recommend their use only when indicated. 6 Hypertension secondary to renin release, hyperaldosteronism, and tachycardia are all reduced by beta-blockade. ID Labetalol has been used by some authors, II but it was not helpful in this case. Alpha-methylparaltyrosine does not reduce the paroxysms of hypertension, and may precipitate Parkinson's disease. 12 In some cases there is a reduction of haematocrit with increasing alpha-blockade which requires blood transfusion,I3 but it does not always occur. 14 Regular blood sugar estimations are necessary because phaeochromocytomas may produce a diabetic state, and potassium levels should be frequently recorded. Hypokalaemia due to secondary hyperaldosteronism should be treated with spironolactone.
It is essential to avoid factors causing catecholamine release, such as hypoxia, hypercarbia, histamine release, and hypoglycaemia. This limits the number of suitable drugs, and implies that inhalation techniques are inadvisable. Droperidol has been suggested as an agent which does not cause cardiovascular instability, 15 but some authors found that it causes hypertensive crises, 16 and it has been shown to potentiate noradrenaline release from synaptic terminals. 17 Because most of these tumours are intraabdominal, muscle paralysis is required. A1curonium IS suitable for intubation. Gallamine, fazadinium and pancuronium all cause tachycardia, and should probably be avoided. Vecuronium has been used successfully in this disease, but not yet in children. I8
The pressor response to intubation should be avoided by using additional doses of betaadrenoceptor blocking drugs, or high doses of fentanyl. 19 Fentanyl has the advantage of being cardiostable, and is probably the analgesic of choice. Epidural analgesia has also been used in adults to supplement general anaesthesia. 8 All the volatile agents have been used as adjuvants but only isoflurane and fluroxene appear to be free from myocardial sensitisation and promoting catecholamine release. 2D Potent causes of catecholamine release and hypertension are the injection of radio-opaque dyes and surgical handling of the tumour. These rises in blood pressure may be controlled with phentolamine, but sodium nitroprusside has also been used. 21 Ganglion blockers should be avoided as they have been reported to cause hypertension. The final hazard is hypotension following removal of the tumour though this will respond to the rapid infusion of fluid. Vasopressors are generally not necessary. All adrenergic-blocking drugs should be stopped once the tumour has been removed.
Although careful monitoring of the patient is essential, invasive monitoring prior to anaesthesia in children is not practicable because the arteries are often hypertrophic, and insertion of cannulae with local analgesia is disturbing, even in a well-premedicated child. Infusion cannulae should be as large as possible and should not be inserted below the waist because of the risk of damage to the inferior vena cava. Be gentle in moving the patient, as a hand in the loin may cause tumour cmpression and catecholamine release. If bilateral adrenalectomy is required, steroid therapy must be started immediately.
